Background This study examined risk factors for the development of psychopathology in children with intellectual disability (ID) in the developmental, biological, family and social-ecological domains. Methods A population sample of  children, aged  - , enrolled in special schools in the Netherlands for educable and trainable ID were assessed at Time  . A random  % were re-contacted about  year later, resulting in a sample of  at Time  . Results Psychopathology was highly consistent over  year. Risk factors jointly accounted for significant, but small, portions of the variance in development of psychopathology. Child physical symptoms, family dysfunction and previous parental mental health treatment reported at Time  were uniquely associated with new psychopathology at Time  . Conclusions Prevention and early intervention research to find ways to reduce the incidence of psychopathology, possibly targeting family functioning, appear important.
Introduction
Studies conducted prior to mid- s reported an inconsistent prevalence of psychopathology in children with intellectual disability (ID), from  % to  % (e.g. see Einfeld & Tonge  a; Dykens  ; Wallander et al .  ) . This wide range may be explained by the use of different definitions of both ID and psychopathology, measurements of psychopathology, ranges of IQ defining the study population and samples (e.g. general population vs. referred sample). More recent studies have improved with standardized assessments of psychopathology and clearly defined samples (Einfeld & Tonge  b; Wallander et al .  ; Dekker et al .  ; Emerson  ) . They report a prevalence between  % and  % when applying standardized criteria for psychopathology, primarily using the general population instruments developed by Achenbach (  ). These prevalences can be compared with the  % to  % commonly reported for the general population of children (Verhulst & Koot  ) . Therefore, recent literature indicates that children with ID are a group at risk for psychopathology, experiencing about a three-fold increase compared with the general population.
Assigning risk status to a group implies that not all members of the group realize the negative outcome. In fact, the majority of children with ID do not experience significant psychopathology. This raises the question, what differences are there between those who do and do not display psychopathology? Identifying a more refined profile of risk factors has three goals: identify potential aetiological processes; identify subgroups of children with ID that should be targeted for prevention or early intervention services; and suggest how such services may best be implemented. Until recently (e.g. Tonge et al .  ; Wallander et al .  ; Dekker & Koot  a; Emerson  ), there had been few studies on risk factors for psychopathology in children with ID. However, there is a substantial body of evidence regarding risk factors for psychopathology in the general child population (cf. Rutter  ; Masten  ), which can guide examination of such factors for children with ID. We assume some similarity in risk factors between children in the general population and with ID.
It is of heuristic value to organize risk factors across domains, such as the biological, individual psychological and family, as well as the broader social ecology domains. In the case of children with a range of intellectual deficits and chronological ages, however, it becomes difficult to measure most individual psychological factors (e.g. emotional reactivity, selfperceptions, individual competencies) because they require self-report. Moreover, laboratory-based assessments are not feasible when surveying a large population sample. For these methodological reasons, we excluded the individual psychological risk domain from this study.
We focused within the biological risk domain on the current and past physical health of the child. Children with ID experience biological dysfunction at a higher rate than children in general (cf. Horowitz & Haritos  ; Bryant & Maxwell  ) . This is due to, for example, the pre-and neo-natal insults that are among the causes of ID and a higher exposure to poverty (e.g. Bryant In addition to these generally applicable risk factors, there are also other factors associated with the compromised developmental trajectory inherent in ID. That is, there are wide-ranging developmental differences among children within this group that can be include in a developmental risk domain. First, ID encompasses a range of intellectual levels. It is unclear whether those with mild ID experience more psychopathology than those with moderate ID (e.g. Koller et al .  ; Gillberg et al .  ) . Moreover, there are individual differences in other adaptive deficits co-occurring with ID, such as in the daily living, communication and social skills areas that may contribute to psychopathology (Sparrow et al .  ) .
Our aim was thus to test associations in youth with ID between the development of psychopathology and candidate risk factors in four domains. We ordered the risk domains from more proximal to distal, starting with characteristics of the individual (DevelopMental and Biological Domains), followed by the family (Family domain) and finally the broader social ecology (Social-ecological domain). Additional aims were to examine the stability of psychopathology and to distinguish between variables that may be associated with psychopathology concurrently and those that can be construed as risk factors in that they are associated with the development of psychopathology over time and precede the outcome (Kraemer et al .  ) .
Methods

Participants and procedures
Sampling and recruitment
The sampling frame was the registers of schools for children with educable and trainable ID in the province of Zuid-Holland in the Netherlands. When this study was initiated in  , the main criterion to enter a school for students with educable ID was an IQ between  and  , and for those with trainable ID between  and  , and that there was no severe physical or sensory disability nor need for constant supervision. Of school-age students in the Netherlands,  .  % attended a school for educable ID and  .  % for trainable ID (CBS  ). A  % random sample of children was drawn from each of the  schools for educable and trainable ID that participated in this study (out of a total of  possible schools). Parents/guardians (hereafter, both are referred to as parents) of the sampled children were mailed information about the study with a form to mail back to permit staff to contact them. Reminder notes followed for parents who did not respond to the initial mailing. Children were included in the study if they were at the ages of  - , lived at home for four or more days per week and had at least one parent who had enough comprehension of the Dutch language to be interviewed. Most measures were completed in parent interviews at home. A subset were administered to parents by mail and collected during home visits, and archival data were collected from the schools.
Enrolled sample
Of the  sampled children,  (  .  %) were excluded because of parental language deficits,  (  .  %) because of being outside the age range when a visit could be made and  ( .%) because they had left school or moved since the sample roster was formed. Of the  eligible,  (.%) refused to participate,  (.%) could not be contacted by the research staff and  (.%) returned incomplete research material. The final sample size was n =  at Time , which is .% of those who could be contacted by the research staff and .% of those eligible. This sample (M = . year, SD = .) is described in Table  . Prevalence of psychopathology has been reported by Dekker & Koot (b) .
Follow-up sample
About  year later, resources allowed for a random sample n =  (% of the Time  participants) to be re-contacted. The mean interval between Times  and  assessments was  days (SD = ). Six families were excluded because they did not meet the language requirements for the more complicated interview at Time  and five children were no longer living at home, yielding an eligible n = . Of these eligible,  (.% of eligible for follow-up) parents could not be contacted and  (.%) refused to participate, resulting in Time  n =  (.% of eligible). The follow-up sample was administered the measure of psychopatholgy described below. 
Measures
Psychopathology domain (three dimensions)
This domain was assessed with the Behavior Problem Scales of the CBCL (Achenbach ) completed by the parent. The CBCL consists of  problem behaviours that are rated from 'not true' () to 'very true or often true' () for the past  months. Norms have been established on  children for the Dutch translation (Verhulst et al. ) . Extensive reliability and validity analyses indicate that the scales have Cronbach's alpha ranged .-. in the current sample for these broad-band scales, which are comparable (.-.) with those reported for the Dutch general population (Verhulst et al. ) .
Developmental risk domain (four factors)
() Intellectual Disability was indexed by school placement. Children had been assigned to a school for educable (IQ generally between  and ) or trainable ID (IQ generally between  and ), coded  and , respectively. Recent scores on recognized IQ tests could be obtained from the school records for % of the enrolled children. Children at educable ID schools had a mean IQ = . 
Social-ecological risk domain (four factors)
() Life Events Exposure was assessed with  items [e.g. a parent leaving the family, death of a family member, new (born) children in the family] from the Life Events Questionnaire (Berden et al. ) . The parent indicated which events had occurred to the child in the past  years, which were summed. Demographic status was assessed with a typical checklist from which dichotomies were coded (Yes = , No = ) for: () Low SES, ascribed when the parent indicated being unemployed, unskilled worker or a worker with low vocational training; () Single Parent; and () Ethnic Minority, which was attributed to when at least one parent had immigrated to the Netherlands.
Data analysis
Multiple regression analysis to test the associations between candidate risk factors and psychopathology were conducted separately with the three dimensions of psychopathology as dependent variables. Controlling for Time  psychopathology enables the testing of risk factors associated with development of psychopathology from Time  to Time  (Kraemer et al. ). Sex and age were entered as additional control variables. All analyses were completed on the 'total' and 'internalizing' scores, calculated in the standard fashion as well as without including the items constituting the Somatic narrow-band scale. The latter modified scores were used to remove the possible overlap when considering associations between 'biological risk' factors and psychopathology scores based in part on items addressing physical symptoms. Because there were no substantive differences in the findings between these two approaches, only those pertaining to scores without the contribution of somatic items are reported here. Risk domains were entered hierarchically in the regression models representing their proximity in potentially influencing the development of psychopathology by Time  (see the aims). The change in variance accounted for by the set of variables in a risk domain was inspected at each step. If significant, the regression weights associated with specific risk factors within that domain were inspected for significance. For comparative purposes, these analyses were repeated with the Time  psychopathology dimensions as the dependent variables.
Results
Consistency in psychopathology
Psychopathology was found to decrease statistically significantly on average over the -year interval (all ts ≥ ., all Ps < .), although absolute changes in raw scores must be considered small Given the well-documented association between maternal distress and the reporting of behavioural problems in children (e.g. Velez et al. ; Williams et al. ) , Parental Distress was entered as a control variable in an additional set of multiple regression analyses like the previous set. The total amount of variance contributed by the risk domains in each dimension of psychopathology was reduced less than .%. Thus, the substantive findings were replicated.
Longitudinal analysis
Concurrent analyses
Table  presents the findings for the concurrent analyses in the bottom panel. Significant (P < .) and large portions (-%) of the variance in all three dimensions of psychopathology are accounted for jointly by the four risk domains. Each risk domain contributes to additional unique variance when entered in the predetermined order, with particularly large portions being associated with the most proximal domains of Developmental Risk and Biological Risk. Social Disability, Physical Symptoms and Parental Distress were individual variables being associated with concurrent psychopathology in all dimensions. When controlling for Parental Distress in the concurrent analysis, the contribution by the risk domains in each dimension of psychopathology was reduced substantially (-% less variance accounted for). However, the risk domains still accounted for significant portions of the variance (-%) in concurrent psychopathol- Parental Distress (0.26***) Family Dysfunction (0.10***) *P < .; **P < .; ***P < .. The variables in each predictor domain were entered as a set in the indicated order. Internalizing and total behavioural problem scores were calculated excluding the items on the Somatic narrow-band scale. ID, intellectual disability; excl., excluding.
ogy discounting the contribution of Parental Distress.
Discussion
Assessing psychopathology over a year-long period highlights the substantial consistency in problem behaviours being reported for children with ID. However, within this group some children are at higher risk than others. The most important risk factor for psychopathology at any given time is earlier psychopathology. Risk factors identified for internalizing and externalizing problems were not differentiated. Rather, physical symptoms, together with parental distress and family dysfunction, uniquely predicted the development of psychopathology in all dimensions. Individual differences in developmental competencies or social-ecological context did not predict new psychopathology.
The association between physical symptoms and psychopathology exists when somatic indications of psychopathology are excluded from consideration, and may suggest a biological vulnerability for psychopathology. Biological dysfunction exists in children with ID at a higher rate than in the general population (cf. Horowitz & Haritos ; Bryant & Maxwell ) , even in the absence of clearly identified organic causes for their disability. In addition to jeopardizing physical health, such biological dysfunction may increase the risk for psychopathology.
This study replicated in children with ID (cf. Emerson ) the often reported association between parental and family dysfunction and psychopathology in children in general (e.g. Chassin et A longitudinal analysis of correlates of psychopathology provides different information from a concurrent analysis. While candidate risk factors jointly appear to be strongly related to psychopathology, when examined concurrently, the prediction of new psychopathology is much less powerful. Moreover, developmental deficiencies are correlated with concurrent psychopathology, yet do not predict new psychopathology. Physical symptoms and parental distress are associated with both concurrent and new psychopathology. It seems that the potential predictive power of several cross-sectionally related factors is reduced to zero by the very strong consistency of the children's psychopathology. It is only the longitudinal correlates that can be construed as true risk factors in that they precede the outcome (Kraemer et al. ) .
Limitations of this study include the reliance of school placement as an index of ID level. Whereas mean IQs were different between children at educable and trainable schools, there was some overlap between their distributions. Also, there was an underrepresentation of low-SES families (albeit still at %) compared with the population of children with ID. The results do not inform about children residing in institutional settings, nor do they generalize to children with more severe ID or to children with severe additional sensory or physical conditions. Moreover, the measure of psychopathology used herein, the CBCL, was designed for typically developing children. It may not therefore capture certain problem behaviours that occur more commonly in people with lower IQ, such as stereotypic behaviour, self-injury and pica. Thus, this is expected to have been a lesser problem for youth from the schools for educable ID compared with youth from the schools for trainable ID. Another noteworthy limitation is that the -year interval may not have been sufficient for some risk factors to exert their expected influence on the development of psychopathology.
No causal direction should be inferred from the present findings, as it could not be shown that changes in the risk factors caused changes in the outcomes. Although important significant associations between risk factors and psychopathology were detected, inclusion of other possible risk factors might improve predictive power. Examples might include early life or life time risk factors, familial ID, genetic deficiencies related to ID, inadequate psychological competencies and peer rejection. Future longitudinal studies are needed to examine factors predicting onset and prognosis of psychopathology in children with ID. Information is needed about developmental tracks of psychopathology in children with ID, the effects of major life transitions, and their associated risk and protective factors. These needs require longer-term longitudinal studies than the study conducted here.
Because of the strong stability in psychopathology in children with ID, it is imperative to stimulate prevention and early intervention research to find ways to reduce the incidence of psychopathology. Routine screening may be called for, given a typical prevalence of about % in this population. A general population instrument such as the CBCL may serve this need in children with mild to moderate ID. Problem behaviours in children with ID may otherwise go undetected, in part due to 'diagnostic overshadowing' (White et al. ) . This occurs when behaviours indicative of psychopathology are assumed to exist as a function of the ID, and therefore not warrant clinical attention. Once identified, interventions mainly focused on the child's psychopathology and in part on the functioning of family members, especially parents, are suggested by the present results (cf. Emerson ).
